ABSTRACT
higher incidences of embryonic mortality in gastropod egg masses (Biermann et. al. 1992 , 51 Przeslawski and Benkendorff, 2005). Fouling on the surface of nudibranch and polychaete 52 egg masses has been shown to affect the oxygen supply to internal embryos (Cohen and 53 Strathmann, 1996) . These studies suggest that biofouling often has detrimental impacts and 54 highlight the potential for the evolution of defensive strategies for protection. Nevertheless, 55 there are some potential benefits from surface fouling on marine invertebrate egg masses. 
69
Evidence for this combination of antifouling mechanisms has been reported for the surface of 70 egg capsules of the muricid whelk Dicathais orbita (Lim et al., 2007) . These mechanisms of surrounded by a mucous strand and an inner mucous layer (Mapstone, 1978 Swabs containing epibionts were processed in 9 ml DCM using the rapid (20 s) 213 extraction technique described above. Sterile swabs were included as a negative control.
214
A bacterial isolate from the surface of egg masses collected from Marino Rocks was also The bacterial pellet was processed in 9 ml DCM using the rapid extraction technique surrounded by a mucous strand, which was connected to adjacent embryos (Fig. 1D ).
306
Siphonaria diemenensis development was synchronous, as the egg masses studied 307 contained embryos that were all at the veliger stage of development (e.g. Fig. 1C ).
308
Bacteria, protozoa and diatoms were observed in the gelatinous matrix, but never within 309 the egg capsules. No macrofouling organisms were observed by light microscopy, either 310 on or within the egg masses. Embryonic mortality was calculated at 16 % ± 8.9 of the 311 veligers within the egg masses.
312
Scanning electron microscopy revealed a diverse assemblage of fouling organisms on 313 the surface of S. diemenensis egg masses. The surface of the gelatinous matrix was 314 heavily fouled by bacterial rods and cocci ( Fig. 2A, B ), which formed a biofilm consisting 315 of dense exopolymeric substances (Fig. 2G) . Cocci (0.1 μm diameter) were also attached 316 to the surface of the egg capsules within the gelatinous matrix (Fig. 2C) . The surface was 317 also fouled by several macrofouling species including filamentous algae (Fig. 2D ), 318 dinoflagellates ( Fig. 2E) and nematodes (Fig. 2F ).
319
Two microtopographies were identified on the surface of the egg masses: 320 longitudinal ridges (Fig. 2H ) and wave-like elevations (Fig. 2B, I ). The wave-like dominated the surface and were heavily fouled with a dense exopolymeric layer (Fig. 2G ).
324
areas also appeared to be preferentially fouled by cocci approximately 0.5 μm in diameter. 
Comparison of Bacterial Communities

417
SIMPER analysis revealed that most of the bacterial species contributed to the 418 differences between substratum and locations ( cocci were all more abundant on the egg masses compared to the rock substratum,
421
whereas M. marinus was more abundant on the rock substratum (Table 2A) . Azotobacter
422
vinelandii was the only bacteria found on the rock substratum but not on the egg masses,
423
whereas B. psychrodurans was exclusively cultured form the egg masses (Table 2A) .
424
20
This study provides a novel insight into the fouling organisms and anti-fouling 
502
Multivariate analysis revealed significant differences in the proportion of cuturable 503 bacterial communities occurring on the egg masses of S. diemenensis compared to the 504 rock substratum, however significant differences were also found between locations. 
535
Antimicrobial activity has also not been reported for the type stain of B. 
570
This study provides an initial characterisation of the physical structure and 571 associated fouling communities on the egg masses of the Siphonariid mollusc S. Utilisation CIT  -+  -+  ---H₂S Production  -------Urease URE  -------Tryptophan Deaminase TDA  -------Indole Production IND  -+  --+ 
